Significance of Nanoparticles and the Role of Amino Acids in Structuring Them-A Review.
Nanoparticles has occupied an eminent place in our tech-facilitated society. The processes involved in synthesizing nanoparticles are important not only to find their applications, but also to make them eco-friendly. Attempts are being made to replace the use of harmful surfactants/reagents by amino acids, in the due course of nanoparticle synthesis. Especially in synthesizing the multifunctional metal and metal oxide nanoparticles the use of amino acids as surfactant/as catalyst, helps to obtain required size and shape. Amino acids have the inherent property in directing and assembling the superstructures. They have the tendency to act as a capping agent and their presence during the synthesis processes alters the synthesized particles' morphology. Review has been made to study the role of amino acids like histidine, lysine, arginine in structuring ZnO, FeO, Au and Ag nanoparticles. The change in their morphology that resulted due to the addition of amino acids has been compared. It is important to understand the role of amino acids in synthesizing the nanoparticles, and so it is more important to understand the internal energy variation of the same. To achieve this, the interaction between the bio (amino acids) and non-bio (metal and metal oxide) nanoparticles are to be discussed both experimentally and theoretically. At times the theoretical characterization, especially at low dimensions, help us to understand inter-particle interaction and intra-particle interaction by determining their chemical potential and Lennard-Jones potential. This review has been concluded with a model to characterize the precursor solution (amino acids and inorganic materials) by considering the Equation of State for liquids, which could also be extended to determine the structure factor of nanoparticles.